Relationship of cerebellar hypoplasia to outbreaks of congenital tremor and swine fever in England and Wales, 1964 Wales, -5 1964 Wales, 1965 Table 1 , which summarizes our further observations, indicates that in only one of 31 outbreaks (many of which involved several litters) had the dams of affected piglets not acquired a natural immunity to swine fever, although the incidence of swine fever in the pig population generally was less than 0-37% per annum. From Table 2 because these assessments were made soon after birth and before deafness could be detected. It will be surprising if hearing defects are not subsequently encountered in some of these children.
Pathogenesis ofCongenital Rubella The spread of virus from mother to fcetus can be considered in three successive stages: Maternal infection: Virus can be recovered from the nasopharynx and from the blood for about a week before the onset of the rash . Virxmia occurs in clinical and subclinical infections. Placental infection: Histological and virological evidence of placental infection has been obtained by Selzer (1964) and by Alford et al. (1964 Virus excretion has also been demonstrated in newborn infants in the absence of observable defects or history of maternal rubella (Schiff et al. 1965) . Immunogenesis: It might be expected that infants with congenital rubella would be rendered immunologically tolerant following intrauterine exposure to rubella antigen. In a preliminary study Plotkin et al. (1963) showed that several infants and young children with congenital rubella had neutralizing antibody and it seemed unlikely that this was either residual maternal antibody or had been acquired postnatally.
Simultaneous observations by Weller et al. (1964) and further studies by Dudgeon et al. (1964) have shown that persistence of neutralizing antibody occurs regularly in congenital rubella and that these infants are not rendered tolerant in the accepted sense of the term. In a study of 90 children aged 6 months to 4 years with congenital rubella 90% were found to have titres similar to or in excess of that in the mother (Dudgeon 1966, unpublished) . Serial antibody estimations showed no decline and a subsequent rise in antibody during the first year of life. Persistence of antibody without embryopathy has been reported by Butler et al. (1965) in a number of children when examined at the age of 2 to 4 years. All had been exposed to maternal rubella in the first sixteen weeks of pregnancy. Preliminary reports indicate that complementfixing antibody does not parallel neutralizing antibody and appears later in infancy (Lindquist et al. 1965 , Stern 1965 . Immunoelectrophoretic studies have shown that sera from rubella infants soon after birth contain IgG and IgM antibody. The IgM persists, but the IgG, which is presumably maternal, wanes and is only subsequently replaced by the child's own IgG antibody (Alford 1965 , Bellanti et al. 1965 . Quantitative estimations on the immunoglobulins have revealed abnormally high levels of IgM in rubella infants aged 5 weeks to 6 months (Dudgeon 1965 , Soothill et al. 1966 ). These studies support the view that primary antibody production takes place in utero and consists of IgM globulin. Pathogenesis at the cellular level: Two types of lesion are found in congenital rubella: (1) A failure of organ development, for example, retardation of growth, microphthalmia, patent ductus and septal defects. (2) Secondary degeneration of developed organs as is seen in the lesions in the liver, spleen and myocardium. Naeye & Blanc (1965) have produced evidence that the small size of rubella infants is due to a subnormal number of cells in certain organs and suggest that this may be due to an arrest in mitotic activity. This theory is supported by experimental studies of rubella virus in cell cultures of human tissues (Plotkin, Boue & Boue 1965 Noren et al. 1963 . Both these latter claims require further study. In summary it is clear that rubella is peculiar in its teratogenic effect on the human foetus but at the same time a number of questions are raised as to why some viruses deform the foetus, others kill and others apparently have no effect. Rubella and cytomegalic inclusion disease would appear to be good models for the study of virus infections on the foetus. In addition, much can be learned from comparative medicine, from prospective epidemiological studies and from a wider use of virological techniques.
